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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To attain a state of a low driving voltage 
and high response speed. 

CONSTITUTION: Reflection electrodes 38 consist of 
aluminum or metal consisting essentially of the 
aluminum. Even if a counter electrode 47 consists of 
[TO, surface oxidized films 38a thereof are formed on 
the reflection electrodes 38 or oxidized films, such as 
silicon oxidized films, are formed on the reflection 
electrodes 38, by which a liquid crystal layer having a 
Grandjean state of high perpendicular orientability is 
obtd. The thicknesses in the case of the surface 
oxidized films 38a are satisfactory if the thicknesses 
are within a range from 5 to 10nm. The thicknesses, in 
the case of the oxidized films, such as silicon oxidized 
films, are satisfactory if the thicknesses are within a 
range from 50 to 1 0Onm. 
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^ 5 n mfiUL 1 0 n m£AT<aR*t«*<&*®BMtie£ 
S'toSS Ji^fifc $ T /i- * ~ £ a * fc « r )V * 

Si:* 

< t hmmmmitm<D±izmm.mfam&mj£ vxm 

fcot, We*DfWft« ! at"-6ffl«J: t) tBv^ 1 7 or 
^±200 r^TcoMSX-fT 5 2 ^ia*^s#ts 

W5 0n mJ^_b 1 0 0 n m&T^IMUISrlBlw^HIB L 

[0001] 

fc: J: o -ORSfcfr 5 KttSlMX**ttB*» J: *<o>Bt 
[0002] 
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[0 0 0 3] a*36*e>. Rl*»**»*36«^ttTN 

1/2 Ztifo^ £ uift 

[0 0 0 4] C0>RMfc#L-C. ««*E«rflaw-f. 

ft<D't'<x<nytm&&&}\z.mmL£ 5 £^5***— k 

(D.L.White and G. N. Taylo 
r : J. Appl. Phys. 4 5 4718 19 7' 

4) 0 ^(Dmm&m^x h • h^ic. s^tc^ 

— r^^^U-f t>^^£*lTV^<5 (T o h r u Ko i 
zumi and Tatsuo Uchida, Pr 
oceedings of the SID, Vol. 
29, 157, 1 9 8 8) „ 

[0005] z<dx otem%M&&mb LfcV*«**— 

[0 0 0 6] H4f4. Tfjrjzf-* hV ? Xjjttm^ 

Ts TFTtfEi") l**1-*3«2<&¥ffiiax*tK 
Bl5liBl4WV-V3»tc:J:6WrffiB|-e&-5o #7*telZ 

- h/«*fii»3a*e>i*y- h«fii4^iRux«9!ite>ix 

[0 0 0 7] hlS4SrfioTi«2±©4iilw, 

JWkvy (siNx) , »{b^>y ^> (s iox) 

4^5)45^- h*6j»K5^iFgfiS;StL■cv^* 0 h 

ivy^y (^t, a-s i te-r) . *8i->!i3 
5 0 ^»»Ji6o-*<o«ssis^tt, ^*>\ ^-y^x 
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$nxv>6o ^m»me<om^(omn\a^ y- 

^ylS8w^fti6 £Kttft*>*Ml£tt, I to 

(Indium Tin Oxide) 4 k*<D%£W^M 

[0008] ±.my—xnfl&7\a^ i^uici^i-j; ? 

ssss-rsy-^/^BEjfti 0ds««sixTv^5 o y-* 
✓<*BRi(m. m^^bx^Lrv>5o y— 

6o y-Nm^4, y-M6««5. ^§6, y- 

^tS7*5J;t;KMVt«8UTFTli««U IS 
[0 0 0 9] -<^£ ^l:M^fcTFT 1 

iP;tX, h^&JKSOi^flg^IMIfitt^^^-rs 
[0010] ^ r ^X% 4$f!Bg 56-94386 

6Wi7(t #H|Bg5 6-9 4 3 8 6XSi-<<bnX^ 

6 ^jciswi <nm&Bi$i<o mx*>z> 0 

[0 0 11] La>U IH8lc^^n< N DDftgRcDiSS 

(h) (D ^ffisi-<t r> m&mnmte-fztc 

[0 0 12] £TFC ^BS5 6-9 4 3 8 6T^b 
HTV^lMIifb^^^K^&t-oVNXai^So 13 8 
(a) l^fC^<, L» HO«^^ttSfcgL^l-Jt-< 

5o las (b) com< L^H<Dm^n. »sus# 

8 (c) <£>*D< N L «HC0*^iC«. A»3tdSDflffl^X 

(H) tt. *{*:0. 0 1-2. 0/*mSa^fcSo 

[0 0 13] L» H<Dm&\a^ @9lCX^ 

< . mmmmrn 5 3 &&js*kji 51.52 

*ffi^I!fli£lb?gtt*S-rSdfeJRaWKB5 KTXtK. CVD 
«fe*>6vSi^^y ^«feJw«t 19 S i 0 2 K^S i 3 N 4 ^ 

±{-&JH»®Jl 5 2 Sr±*ffidSD!lia*«t *S J: 5 lw# 
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[0014] cw±5^*BB*soflia*«*ai"SA«» 

[0015] (i) mm#&tz-\t*'*iy*fe 

(2) mmmxte*'<y*mz.xte&\.tz.&mmm*m 

f&&m^xffimi,tzffi&msft&i-z&&mmm<omm 

<D-&£^iy?-ls<!fLXt&£;irZ>Jjfe 
10 [0 0 16] (1) tf^jfefct, ^JR»J^S€rSS±t-^ 

5 0 (2) <Dxm*. mfovt\zmm&xtex'*y*mz 
xj&f&istc&mmmm&tim^ nmA^xmm±\^ 
oaft^ z srr 5 &® mm t + s#«irc - &mm 

ic, i o o°c-6 o ot:^D^fiiffli-*5v>ri¥J^^b-r 

20 fir 19. IHfiiW3R«:*-r64JIRWBW35S*rit 

[0 0 17] (3) tojjm*. Ml OC^t^K, £ 
«6 1 Ji^*ffi^fc^^^>y^&l-T^byc^» 
B»6 3frft]!nu Vrmm 6 4 £Wm £^fct&. 

lS^*flig6 3 t LT, TVV^-^Kv'y 3^2 
li%tfSHfct)©«:fflV\ C^4 0 0t^N2# 

B**fcr 2 0 5>ra*DfR-rs^> ^T-^S^JO. 2- 
1. 0 ^m^r/v^^^^yy b(D&m\n){t&%0 

30 jOS«fW«»6 4 £ ITtffffit^o 0»ix.tf, i.Om 
mO^»JKg6 3lWlLfcg, ^SSBc^O. 2 

[0018] SEMte, 4#^Bg 56-94386 Idfct, 
X, J W«B»«rJttf'*-©T, JMMUHUi* 

8 latins 2 4« 5>a u tcmmm *m\,^xi>£ 
&&<Dmmm&mfcwtfci'Xi>&\,\ am: 

^-Tct5C £®9 l±\zMf$ t L,tcTsU^~VJ*XnT 
A- V^V/[)^^^/^i 9 2^^S^ 

^■re<b, $Sll5-5 0MmlIO7;^;tl9 3^ 
50 X*#S 0 :OT/V-;tl9 3lt fliit^LX 
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7/^; ti 9 3 rt^y7-ffiig9 6 ^)#it^ 

ifz>&xmmxhz> 0 

[0 0 19] L^L, Z<D£ yfmf£mz*$<feftl, 
xWtf&Ztn&Kttm^ W&coxm (D. l. wh i t 

e and G. N. Taylor: J. Appl. P 
hys. 45 4718 197 4) (-12® £ tvX^6 

[0020] t c ?>x\ KMmm&m^mwnm&m 
mmm&mte. ^WL^m.^m-r^m^^Kx^^^ 
fcmftnm&mRVttfamm&MmisX*^*^ 

mt(DRmzm48° ^±^mzm^^xA^-r^>t, ^ 

x, ~(D£?tj;BiMm*m\,^fcm&. wmnm<tz&. 
[0021] Kfttfanmfa&zinL'. frMft&mm'rz 

Zbfc>&mX&>Z>t)K 4#^Bg5 6-9 4 3 8 6X*E-<<b 
;ftXl> 6 (D. L. Wh i t e and 

G. N. T a y 1 o r : J . Appl. Phys. 45 
4718 1974) X^btlX^^JjfeXKfriyt 

zmm-tz^tn, mmm-^^^c^n^mmx^ 

1 5 6 8 6 4 T'T/V^^^fc^V^iT^^^A^ 
1^6^ 7/V^-')A^4 0 0°C-4 5 0°CO^ji§ 

[0 0 2 2] Lfc^oT. $^^6ifcSLS^#^{-«, 

^_btw^$tx/ca -S i • TFT£*-Y s/^^fi^ 
ldffl^fc#<S\ 3 5 0X:&±X¥mfr!§*\^iZtlX\,^ 

/c. ^y^/^^lr»ftLXMt5M I M 

[oo23] ^ot, z(dx ytemmm+zm^^&m 
£\ 3 o ox:&T(D&uxmmi-Z!&m&&i9, ^<dx 
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[0024] KM^mmirh^^^-rhK^m 

a -Si • T F T^M I M^^-f ^^Cffl 

"f&i-tt, *RS**»WHB5 6- 1 5 6 8 6 4X^1 
XV^;frax^£>6 0 o£!9, Stg^SlCCVDS i 0 2 
10 ^Hft IT 7/V ^ r> ^if t , B 

m^nm. m a* 5° -30 0 xfe^sMs^Mt^ 

#ife&S&So ^iRSfctt, #P!Bg5 6-l56 8 

6 5 X^T/U ^ =. VJ±*?TJ\s ^&&*n*&#yg*> 

LfcS i 0 2 ^£fiWW^r^-x S /fy^Lt^ 

p>7/p^!>^$:ifu mi 4\zm-rw&&ft-tz>& 

*t4E*?gfifcUTV^o tBUNo. 0 3-2 3 0 6 

20 osx^WMfl^te. — *<oSK±oJKSSfly^«3ttt 

[0025] Cc7)J: 5^ fftt/c*^ttS:*i-SiSa 
30 [0 0 2 6] <hC^X\ tgte^S 

gElc i TomS-ht-^L;fciiitffil^flg«r^UX 
40 *6»fpJS«l-»LXI£!9^^6 0 cc^.t^, 

^K^fltt^ Lt^ ©SB * ^At6o 
[0 0 2 7] 

fc«*^K»ffl«**^SSB^»S*JSfeJwJ:a»^^ 

[00 2 8] Z<D£?tjtU%&ffi<DWm&m 
50 *^<*$JxfetOT*fel9. KttmflE^fi<, J£«^ 
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[0 0 2 9] 

&tcKT/i'*-t7J*&3=f$ l ftk-rz>&mmm£ y> *sr 

n m£JLh 1 0 n m«T^Kl*«S<0«BIWkBlftlB^* 

CO £ £ in J; <9 .LIB S 6W s iS/S $ *L 5 0 
[0 0 3 0] *ISWI^R*tS!JB[aS^B^»ig*«fe 

£JLL1 0 nmJKT<ORi*««<Z)*BIMtBt*IBtw^3fiL, 
tWiffilrlrt S*HEfpiRds»fi8 $ *t"C ^ 5 R*tSffi 

AIMH)t*rBf3e<o*««-^^ -~ ^ UR*f 

[0 0 3 1] *5IW^RI*®ffla«^$IBw»aS*i5feJ- 

SfilBiOfKHSSI^a-f-SMfiJ: D tiftv^ 1 7 0°C£JLh 
2 0 0 < CJE*T<E>iaK"C?T5 «fc 5t-LTt £V\ £?c, Sff 

<fcv\ 

[003 2 ] *«woRwajsft**»iiri, 
j±*±f&ftk^z&m»m£Qts:z>BiMmmx-*>y, be 

J*£*X. B&Rl*«E<a-hlw % J5^J* S 5 0 n mJ^± 10 0 
n m«T^iMblBS:Wtw^3S bTI6j»tt*Wi- SfiiSE 

[0 0 3 3] *«M^SS*S!«a«^3SBtc*3i>-r. Stf 
[0 0 3 4] 
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[0 0 3 5] ^CT\ *HWJHAtt. «*coHlfc£:fTo 

SiSElRia&iifiRSffiJiJw^^-SwtJwJ:?), 
{§116 l^-T J: 5 *SitEfnltt^S5v^7 >^-Tr 

[00 3 6] a^£&fLl-fi^£Mt-S*cO 
-cos v > ^ 7 y V -r oifo&JB bti Sci £ ttB 

[0037] &*5, iiSifti^s^cn, ^(omwt 

5 nmJ£JUi 1 0 n mJgJlT^t5fflrti?*)Htf <t 5nm 

{UK* ^CO^f^CO^^fi, 5 0 nmfiLh 

1 0 0 nmJ^T<Oi5!SP fe 9T^tl^J:V\ 5 0 n m^^co 

tti&B* 1 0 0 nm^aiS^fiffiS^i^ 

[0 0 3 8] ^®^bM^^"T6#^coMJK* 

30 flsftyg-raj&ffij;!) fciftv^l 7 0°C&Lh2 0 0°C£lTco 
MSX*tT5co^J:v\ 1 7 0TC*«|(^»^(-flsa<^jR 
J?tf)»ffcRas4#p>jh,-r\ 2 0 Otlrii^^lciir^ 

f&.ft&mirfrtbx-ibz> 0 to?tx. toftmit&mirhmm 

[0 0 3 9] 

immm] j^t, ^m^mmm^m^-x^mm 
w-tz> 0 

40 [0 040] lilt HJ(S«-CfcSR*ta» 

FTSffico^icou>r^-<5 0 #7*t£¥<Dl&m&.<r> 
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[0041] y- hmms 3&B0-C&K3 i±<n±m 
Miti^v ^> (s i Nx) , iwb^y (s i o 
x) h»3»l«3 4^js8;$ixTV^5 0 

{zn, a-Si, CdSe4mfil 
6*»»I3 5*S»rtS*tTV^6. 3 5 

T1^5 0 y-^SEiS3 9 t>y-^Hi3 6 
[0 0 4 2] *fc, *iM3 5cote*oiBS{S{-«, y 

6 0 y-M«3'3, y-h«MWK3 4. *f#B3 

5 , y-^SfiiSe^i^KK >Ii3 7(iTFT4 

0 4**U KTFT4 0l^>fiyf^SW«l^ 20 

[0 0 4 3] TFT4 0^M^tttSl5 3 1±(7)^S 

4 2<D£t£fS^3 8dS^J5fc$ixSfil*Jw« % 3fe3»«^jfe 
«Sg(5(D»r®^^R^(D f n,lfB4 2 a d5j|$HT«$tl 
Xt^o *fc. t«««K4 20K^yt«3 7«» 
h^— /W4 3^^&£*LTV^ 0 
[0 04 4] _b|B K U>f 3 7 (D^m^M 3 5 tfr 

ttm<offima^ r^^^i>^^e>*sK*fs«3 8 a* 

fifiJE/SSflTl^o r©R»lfi3 8©-«H, ±15 30 

h*— /V-4 3(C^rt$tlT Kl^ V«ffi3 7 Id 
««ttlc»jR£jh,T^6 0 ±m^mms 8<D±\Zte^ 

T*£, 7/^;t^f)/^W«38a«^ 
T*J!K «O«0fRfldi3 8 a£«oT£«E3 1 _t|d 
tt. »MEfS]Jgl4 4^^$tlTV>-5o 
[0 0 4 5] tfcld, ±ffi|(D#ffl»EO*j*|do^Ta'< 
5 0 £«4 *7-7^^4 6«$tlX 

V^o — 7W/W4 6(7)StS3 8 Id 

#fp]"f 5ftr@ldf:J:-^-t? ^^^/cflj^(7)^^^> 4 6 a ^ 40 
m&Ztl. KWK«3 8^»JplU*V^Hl-«^7y^ 
(07^^4 6b^«$tltl^ 0 ^7-7^/^4 

6±co^®tw« i TO«^?>fiS;saM*»rpim«4 7, 

$f)l^^±^l«*4 8^«$nXI/^ 0 
[0 0 4 6] y\zffif££titiTFTmfckttfam 
mtlL KW1S3 8 t7>f 6 a i:^-St6<t 

[0 0 4 7] #Cld, ^^^M^iMf^iO 50 
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[0 0 4 8] 5fc1\ m&LS 1-hld. ?- hll3 3, ^ 
-hill3 4, ^#:g3 5, y-^t!3 6^J:tJ' 

KKyf«3 7*0f^<oHHff:-e^i-Sc ^ttia 

9, TFT4 OdSJKfiRSixSo 

[0 0 4 9] #Cld x T F T 4 0 J&Sjg/ifcSixfcgtR 311 
cO^ffild. *«lft«B!4 2S:JB*-rS. 
[0 0 5 0] #Cld, t«W4 2 (OSlfili 3 8 

354 2 a^g^HXWt^ tI»g4 2W 

KU>rv««3 7«f|5#|d, 3^^h*-/M3^ 
•T-So -hlEiBSHf*. «W4 2«*^ C 
ijxldzxi'** h*-/W4 3^Mf5IgiiOPp1i^# 
JfU Hi-, Mf^gf3 0 Srf^Ki-SBS^-fe/vJS^ 
f* 6o**-/hS < i"^-< , 10 n m£JLT*s»* bW* 
[0 0 5 1] &|d, tMW4 2<DVll&<n{M4 2 a 

3 8^Mt5 0 1^)^, RWt*3 8fi, = 
h*— >i/4 3fc*3V*T K^yt«3 7 £SM«$*l*J: 
?ld-f£ c 

[00 5 2] T^^[)iN^f)^5EltHi3 8 

co^Miw. BMM&sidj; 0 5-1 Onmioasir/^; 
■*-a*C>/j;*Sffi»ft:fflt3 8 a *MffcfZ> 0 *<nmk®M 
t txn, «x.tfa«a^iBIWk:7k3R*iw3-i o#<£>S 
»Srfr5* *fc^taco«»7Kl-3-l 05>oa»*tT 
5, £fc*2i 7 o°C-2 o 0t^#i^+i:X3 0 

<&K«*«fl^»ft»Sld;^T, ^:«*Sr^t>M3R^# 
#ffl^4wSMb&»dJ: OfTofc»frW:, ^oSftM 

[0 0 5 3] &{d x S«3 tt)t»«3 

1 6 0-1 8 0ttMLXlft$^ o£0JD!RWSMb 
«!s3ffiS:fTl\ IiI»4 4^Mt^ 0 CftldJ;?). 
Tffli^ TFT $ ft 5 0 

[0 0 5 4] &ld. ±fflO^»^SSSr«TcoJ:5i-LT 

^t?)o 5fc1\ IS4 5±W7-7^/^4 6» 
)*t6o CCOi: # s ^7-7^^4 6WSfi3 1^ 

/^4 6a Sr^fiR U M^ili 3 8 ld*f ft L# W£@ld 
«^7i/^W7^/^4 6b§rMt5o &ld, #7 — 
7^H4 6i^i:, I TO^f)fiSSiSW*lffi 

4 7WU S^V^X. -tW±(-iarPllR4 8SrJgfiKi- 

c<o»fp|StRfi. l^UcTFTSffiJ; DtJfeWKL 
Tt>J:v\ 

[0 0 5 5] «J:<^J:5(-UTf^«lStt^cTFT 
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[0 0 5 6] ftl^ ±IE£BJK, ^Jitfg^ASia 

[0 0 5 7] C<Dj:5lwUT®jg$ttfc*:^«i^J^M*r 
[0 0 5 8] fc*3, 7/l/^^!>A^5>/j:5Ki*tffiS:, 

*S»BSiX*:, tt*3, LXtt, 17 0TO 

_b2 o o°caT^<tv\ fiu iJDJRSIft&aS^mSJ: «9 

1 7 0^—2 0 O^CJ:*) ^tv^lSXtWIl 
Jfeje>-T. «M»Bg5 6 -9 4 3 8 6X^f>tlXl^ «fc 5 

[0 0 5 9] ^fc, SffiSMklK^iMblK^JKjaJ-ttlKfli 
[0 0 6 0] ±E*lK«Ttt:«*«»««4:r/i/5 ~ * 
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turn r/u^^^A*tc. s/ya:^ ®i x -^^^> 
lm-ztcte 2n&>±& i oaa%«Tt?fixu^jRS: 

[0 0 6 1] ±ia^*£«T?ttR*t««^-b(-r/^ 

te¥\z£ *) i/v =*>mtmtek*<Dmkm&5 0-100 

10 nm(OH$t«lttJ:<, ^0#^tCt>^^m 

[0062] m3n. '>y=«y»ftigs:s^®ic« 

y^^ftlS 8-bXfc^ Hi TFT 
4 0^_h^#«Jtft)»lK4 2S^t)SoXM$tlXV^ 

[0 0 6 3] R*t«ffi^^d^BEfnll«^a 
20 5/^y^^TFT(7)f^i:oV^XllWX' 

rw ufc^, m i M^>r a— k yy^^2 
[0 0 6 4] #36Wtt, ->*<os«o^^>e,^- 

«<o_b*^SittlEfPl«[**r-r6«**^3SW-H*r*t 

xzz> 0 ^eco— oir txn, ii7 i^-f-j; 9 1-. — at 

30 OStglOO, 10 1(0^^^)1-111^1110 2, 
10 3^M^tl, «#83*D«P imi 7<D (b) #BSJ 
t-fl&SIJf 10 4 tp<Dm&*$£XfifttE&m 10 5 ^SH* 

^t5 0 117(0 (a) ««#*B1*D«F*^-ro Ell 7 
*coi 0 7(JT;i/^!>A^?)4$R»tm 10611 
RltWEl 0 7 Oiffi^i{MLX^6i»E 

io8«i t omfrbtezmwte*tfammx*3bz> 0 

[0 0 6 5] m<D— o£ LXtt, El 1 8 tc^f X b 
— *tcog;R 110, 111 COW* fc ic^KgEr^Hi 1 1 
40 2. 1 1 3dSJgfiKSti, S##WJPt$ {{HI 8 CO ( a ) 
#Rft} CMIt^Ml l4^oJ:^rt^Efe^i l 5(7) 

fitt*rsidss«i i omzttvxmm\zte<>x\,^7$i? 
iwT^e- K^i^t^o mi8(o (b) nmftfiito&F 

&7F-f 0 mi 8+cOl 1 7(17/V^^A^P)4SMl : [ 

mm, 1 1 6fiR&fm*ii 1 7 <nm&*mttoML>xte 
zmmmitms 1 1 s«i Tow^4saw4#M 

[006 6] Ml-f&^ — ^ i LXIi, HI 1 9 i-Tj^r J: 5 
Kl, — >ft(Ogtgl 20, 12 KOSWflSl 2 7ftlJC0g 
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